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ITH increasing
demands for high quality legume forage, the need for disease-resistan'c varieties has become more pressing. In this connection, many workers have become interested in the spring black stem disease of forage legumes caused by Phoma herbarum West. var. medicaginis Fckl. (Ascochyta imperfecta Pk.) and basic studies on pathology and genetics were begun in 1954, in which states of the north central region of the United States and the U.S. Department of Agriculture cooperated. As a result of this cooperation procedures for studying spring black stem and other black stem diseases were developed (10). These authors reported that temperatures from 18° to 24° C, and wetting periods 2 to 3 days long were necessary for a high level of infection. When these procedures were applied to .studies on inheritance of resistance of alfalfa to spring black stem by workers in South Dakota, it was found that resistance may be conditioned by two or more pairs of non-alleles interacting in the recessive state. While the South Dakota workers considered these results preliminary, the work did suggest that obtaining resistant varieties may be difficult and 'chat more careful attention would have to be given to environmental factors affecting disease severity.
During the last 30 years, field observations (4, 6, 8, 9) and laboratory work (1, 7) have shown that spring black stem of forage legumes is most severe in cool, wet seasons and that in culture the pathogen grows best at about 21 ° C. Most of the work has been done in connection with taxonomic work (1, 2, 7, 11). The present work was done provide a more critical analysis of certain factors influencing black stem severi'cy. B. L. Renfro .~ has also done similar work and his results will be published shortly. 4
MATERIALS AND METHODS
The plants used in this investigation were clonally propagated plants of Ranger alfalfa (Medicago sativa L.) and seedlings of red clover (Trifolium pratense L.). All plants were maintained in 4-inch pots or zinc-coated metal flats, 2~2 inches deep. After completion of an experiment, the plants were clipped back ,to the soll and new shoots allowed to develop for the next experiment.
Stock cultures of P. herbarum var. medicaginis (mass isolates from alfalfa and red clover) were maint~tined on acid potato dextrose agar and stored at 3-5° C. The inoculum was collected by adding sterile distilled water to cultures, rubbing the surface with a transfer needle, and decanting the conidia and mycelial fragments. Just before inoculation of plants the conidial-mycelial suspensions of ,the alfalfa and red clover isolates were mixed. Conidial concentrations were determined with a haemacytometer and desired concentrations were prepared by dilution.
For the various experiments, alfalfa plants 12 to 14 inches high, with 3 to 4 shoots per plant, and red clover plants 5 to 6 inches high, with 6 to 8 leaves, were selected. Prior to inoculation, 2 drops of Tween 20 was added to each 50 ml. of inoculum which was sprayed on to the plants for 10 to 15 seconds with a converted fly sprayer operated by an air compressor adjusted to an air output of t0 pounds pressure per square inch.
The inoculated plants were kept wet the desired length of time by placing them in a polyethylene tent-type moist chamber equipped with a time-switch-operated humidifier. The temperature inside the moist chamber was approximately 21° C., and ,the light intensities (natural plus fluorescent) were not controlled but did not exceed 250 foot-candles. Light intensity in the greenhouse was not controlled.
Disease notes were taken 14 days after inoculation. Whenever possible, the nmnber of lesions per leaf was determined in lieu of estimating disease severities. All data were subjected to the analysis of variance. All data presented were statistically significant unless otherwise stated.
EXPERIMENTAL RESULTS
Infection Experiments with Alfalfa
Moisture effects The effect of varying the time that plants are in moist chambers at 100% relative humidity was studied in several experiments. Alfalfa plants were sprayed 15 seconds with 16.8X10L 4.1X10~, or 1.0X10" conidia per ml of inoculum and then placed in the moist chamber 24, 48, or 72 hours, and then in an 18° C. greenhouse. Disease severities on leaves were estimated.
As can be seen from data in Table 1 , the time plants were exposed to a high relative humidity after inoculation greatly influenced disease severity. On the average, trace, light, or modera~cely severe disease developed in 24, 48, or 72 hours, respectively. However, for each time in the moist chamber, disease severity varied with the concentration of inoculum applied. Thus, more concentrated inoculum and longer time in the moist chamber resulted in more severe symptoms.
The necessity of keeping plant surfaces moist for a sufficiently long time to permit establishment of the pathogen 
